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ABSTRACT
Research indicates that severely_ physically._

handicapped infants and toddlers:are liMited in_the lamount of
interaction they can have with'their environment, and that this might
limit the amount they can learh_ft6M it, causing secondary handicaps
and thus creating -an even more_ handicapped individual. It is
suggested that_this cycle can_be broken by using_a microcomputer to
give some of the environmental interaction back to the infant; To
test thiS ttieory, a pildt research project is being conducted using
studentS_Of a county health infant stimulation program as subjects;
these subjects range in abilities from "at risk" (br mildly
handicapped) to severely multiply handicapped; The general PUrtrote of
the project is to apply commercially available techncilogy. that is
relatively inexpensive to the learning needs of developMentally young
handicapped children. Ttte research conducted thuS_far hat beguri_to
answer some basic questions about the ability Of_:infants and toddlers
to interact with microcomputers. A list Of 13 references is included.
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CWfic al Learning:
Multiply Hanthcapped Babies Using Computers
by Mike Behrmann, Ed.0 and Li2
Lahm, M.A.

Severely physically handicap-
ped infants and toddlers are lim-
ited in the amount of interaction
they can have with their environ-
ment; This may limit_the amount
they can learn- from it, causing
secondary handicaps and' thus
creating an even more handiap ed
individual; This cycle can
sibly be broken by using_a micro-
comOdter to give some of the en-
vironmental interaction back to
the infant.

_ .

The early yeas are vitally
important for\ conceptual and
language_ development. Kephart
states that all knowledge is_

Wilt on the infant's motor ex-1,

erimentation, on the world around
him (Goldenberg4, 1979. p:40):
Without that motor informationi
the child is unable to attach
meaning to his world. Similarily,
Piaget states "Knowledge is der-
ived from action..." (Goldenberg;
1979., p.41)-. These' individuals
are joined.by many;others in re-
citing the importance -of early
motor actions and environmental
manipulations to develop know-
ledge bases. Ruder, Pricker &
Ruder 09754 p.21)_showthat Bru-
ner; fiaget and Inhelder reach
tne same conclusion in,reference
to language development. Language
is a symbol system and the child
must know hOW to manipulate sym-
bols before language is possible.
To achieve symbolization, _man-
ipulation of the_objects these
symbols represent is necessary.

The question is raised by
Goldenberg (1979, p. 47) as to
the leval of motor interaction
necessary to obtain the sensor-
imOtor- experiences. needed. He
points_ out that _some_ severely
motorically handicapped individ-

Robots such as th HERO-1

form Heath will play large
rile_ in tha.developnt_of
environmental control for
multiply handicapped
babies.

This robot can "see",
"hear", "speak", move
about, manipulate objec-
ts and turn off and on
switches.



uals reach high levels of cognit-
ive development and suggests that
active control over the environ-
ment may not be necessary Bute
that these individuals are re-
cieving feedbCk from their sur-
roundings in some other form. He
proposes_that possibility of_'re-
mote control' manipulation as
being -an- adequate experimentation
methbd for conceptual, develop-
ment.

The inability to act dmon the
environment creates a Second
handicap for a child because it
does not allow normal experiences
of the world to build information
on (Goldenbert, 1979, p. 29). If
these secondary handicaps can he
prevented it should begin at an
early age in order to take ad-
vantage of this critical learning
period. The prevention of lags in
conceptual development will fa-
'cilitate .language development
providing a good base to build
on. The microcomputer and the
related technology can be utiliz-
ed in_this_provention process.. It
can provide a reliable means for
an infant to control an manipul-
ate his world and explore as non-
-handicapped thildren do (Vander-
heiden.)981; p.55).

TECHNOLOGY FOR LEARNING

The ability to interact with
one's _environment is probably
essential to the learning pro-
cess. While the process of vicar-7
ions learning (Bandura, 1963) has
been published in the research
literature, to assess learning it
is necessaryfor an interactive
behavior to occur on the part of
the child.

Microcomputer based technology
is now providingthe means to

maximize children's ability to
interact with their environment
(ie. respond to or initiate an
observable action) as well as
provide a means of systematically
evaluating the consistency and
accuracy of those interactions,
even though_they may be insignif-
icant to the Observer. There are
three areas in which technology
can significantly effect learning
by_ enhancing_ environmental inter-
actions of the thild:_communicat-

. ion, envirnmental control, and
environmental manipulation. These
three_ °domains" must be 'woven
together in order to provide tea-
chers and parents to -"teach"
these children to function to
fullest potential;

Communication. Communication
can be considered one of the most
basic _forms_of_environmental in-
teraction. -Typically it begins
within the first year of life for
handicapped' and nonhardicapped
individuals. Defining communicat-
ionias the transmitting of a mes-
sage with two necessary' compon-
ents, the intention of the sender

to transmit and a receiver who
intends to receive and understand
that ,message (Bryen, 1962), the
nonhandicapped child soon has an
advantage in his or her, ability
to learn verbal slanguage, the
most efficient mode of commun-
ication. Many handicapped child-
ren__are very delayed in their
ability to learn verbal language
and some never do. Additionally,
their ability to interact non,
verbally may also be severely
limited.

The inability to communicate
efficiently and rapidly creates
setbacks in learning, inhibiting
experimentation with their en-
vironment; The technology is cur-
rently available to give these
individuals efficient modes of
communication that_don't_rely on
their vebai abilities. Thus, a
nonverbal child can communicate
(and' thus interact with the en-'
vironment) through auditory (in-
coding voice synthesis), Physical'
rvements, pictures or words.

Environmental Control. This
category of environmental inter-
action includes the physical man-
ipulation of the environment such
as turning electrical toys and
appliances on and off. _Children
with limited motor abilities miss
out. on these life experiences and
must depend on others to perform
the tasks for them, Again, the
technology is available to return
to them that -lost independence.
Home controllers are readily
available for adult consumers and
are very inexpensive.. These de-
vices can electrically control
such .things as the heat, burglar
alarm, phone answering machine
and house lighting either by re-
mote control or program control.
These ;_same devices combined with
thoughtful programming tail allow
the young handicapped child to be
in control pf such development-
ally appropriate_tasks as turning
the TV, electrical and battery
operated toys and other such
things on and off.

Environmentl Manipulation-
Another category- of devices or
mechanisms that are available for
ediaronmental interaction is ro-
botics._ Robots can fulfill single
or multiple functions, including
communication and environmental
control. However, manipulation_ of
the environment is probably, the
most important aspect of- the ro-
bet. A,robot can become the ex-
tehsion of the individual by ex-
tending ,the_ 'Child's accessible
environmental space with a mob
ile, multi-directional arm which
will allow_the_child to manipul-
ate objects within his environ-
ment-As technOlogy iMproves, the
capabilities for providing mean-
ingful. appropriate, and control-
led experiences for young .hand-
dcapped through robotics will
increase too.

DEMELOPINO__PARAMETER5 FOR W5-INO-

TRE-UMI7gTER

Campbell,_ Bricker and Esposito
(1980, p. 234-240) voice-a neither
.of areas of concern in using
technology with severely hand-
icapped individuals; First are
the concerns of using tethriology
as an end rather than a means to
higher level development, The use
of the computer to provide en-
vironmental _control for the pur-
nese of building a conceptual
information base surely minimizes
that concern as_Iong as efforts
to direct_that_learning are sys-
tematic and individUally monitor-

'

ed. A second conern is the abil-
it; to find meaningful; motivat-
ing_ and relevant _consequences
that will take control of the
behavior.

Many young and severely hand-
jcapped individuals_have learned
to be helpless and finding con-
sequences_ strong enough to over-
come that while still avoiding
satiation, and_ex,tinction_are real
,challenges. Thilb challenge is
shared by. all educators of the
severely handicappedi whether
using _microcomputers or not; The
flexibility of the- computer- -can
help meet that thallenge. A third
problem area is in the general-
ization of these skills-or uses
when they have_been taught in
fixed and contrived, sitUations.
Again a ,systematic plan for
bringing the technology into the
classrObm and home is necessary;

e

An additional concern in the
area of generalization is cited
by Campbell et; al. that children
functioning in the primary cir-
cular reaction stage of cognitive
development ;will be unable to
generalize. They are under strict
control of the concequences as
they repeat new experiences for
the sole purpose of reproducing
the same experience..During this
stage though, variations in_sche-
mes are developed to4,new stimuli,
schemes become coordinated as

functional .relationships are
realized, and perceptual rec -
ition is achieved through
repetition of actions_APhilips,
1975,_ p. -28)- stgges thar-s
acteristics do notrule out thes
use of computers but suggest a
valid research area of looking at
speific cognitve levels- and
_their affect on computer inter-
actions. Brinker & Lewis (1982)
have used microcomputers to il-
lustrate that handicapped infants
(CA 3-5 mos and MA 2-5 mos) can
learn cause/effect relatiOnShiPS
using a switch. Beyond thisi_ it
would appear that minimum requis7
ites in the areas of language and

motor_development_need_parameters
established as well, for the suc-
cessful- use of -this application
of tethnology in the training of
handicapped infants.



PILOT RESEARCH

Description of the Population

Two phases of a pilot research
project have been conducted_ using
students of a,county health in-

fant stimulation program as sub-
jects. The program is goverend by
a-non-exclusion policy_theis these
students range 4n abilities from
'at rik' or midly handicapped to
severely multiply handicapped.
Their chronological...ages_range
from nirth through '30 months, at
which time they enter the public
schiool system. The initial re-
search looked_ at 5_ students,
three of'which were 11-14 months
and non-handicapped and two bide,-
multi-handicapped children be-
tween 25-_and 27 months (Behrmann
&Lahm, 19821.

The second phasei which is

currently in progress, looks at

the older handicapped _children
attending the program. They were
selected because they will soon
moVe into the public schools and
thus_ will not be candidates for
further research. -These second
phase. subjects can be divided
into two groupsi mildly and mult-
iply handicapped.

Description Of the Equipment

The project_currentlyutilizes
an Apple II plus_ microcomputer;
Vetrex Type !N Talk voice syn-
thesizer, a colorTV monitor, and
various custom made switches as
input devices. Efforts are being
made to use,_onlyreadliy_ avail-
able commercial hardWare to allow
for replication of the program at
other facilitea in the future.
The switches, though custom made;
are inexpensive and -easy to make
or commercially available swit-
eches can be substituted.

A Systematic Approach to Teathin
ma.70m?uterized E

actions

The second phaSe of -the pilot
research project is being under-
taken to begin looking at .the
parameters (motor, language and
cognitive _developmen..1,1 levels)
for using the- microcomputers with
handicapped infants and toddlers
to establish a cause /effect re-
lationship (level 2), The entire
project locks at eight levels of
use ranging from establishing a
cause/effect relationship to us-
ing a oerp driven program for
making choices to initiate an
environmental interactiop. The
computer programs or software are
developed to fit the needs of
each individual. The objectives,
response' cues, screen diagram and
measured variables for each level
are shown in table 1.

The_gbjectives in level I be-
gin with assessing the needs of
each individual through an infor-
mation gathering process. Infor-
mation related to the optimal
working position of the child.

1

the erobable best switch and any
unique program requirements such
as those' for visual or hearing
impairments are obtained from the
teachers, eherapists and parents
of the child.. Using the initial
information, objectives_ at level
2 attempt to establish_ the cause-
/effect relationship before re-
questing the child to learn the
concept of' decision making. The
next levels (3 6) gradually
increase the.abstractness of the
picture represent Lion on the
computer screen _while teaching
the child to make a selection.
This is done -to allow the child
more flexibility and Lhility in
his/her choice vocabulary. These
_eveln also increase the number

pictures or options presented
tu the child at a given time. The
end result will be a sys'tem of
categorizing choices that will
facilitate finding a specific
response_ or choice (levels 7 .;

8). Table 1 relates the response
cue or the command oiven to the

,child at each level. The format
of the computer screen is
shown to -give you an idea of the
amount of information given to
the child at' a time The column
labeled variables simply lists
the kind of information the pro
gram is collecting for further
analysis.

Two kinds of feedback are giv-
en to the child when the switch
is activated. Level.2 replies to
the child's response by immediat-
ely 'displaying a fun, rewarding

picture with an aliditory re-
sponse. Levels 4 -6 use tht same
response reward when the child
chooses the correct picture.
These rewards are randomly gen-
erated to avoid satiation. In
levels 3i 7, and _8 the computer
rewards the child with a dirett
action, _ie. it turns on or act-
ivatea the object of the choice
for a short peTiod of time. These
three levels utilize the concept
of the child direct controlling
their environment.

PRELIMINARY RESULTS

The first three leVela of the
project (assessment, cause /ef-
fect, and concept of choice) have
been implemented to date with 10
infants and toddlers. The results
of level two are shown in tables
2 and 3. The 10 subjects evaluat-
ed' on this level can clearly be
divided into two groups. Table 2
represents a group of children
whose Early Learning Accomplish-
ment Profile (ELAP)_scores in-
dicated functioning levels from
55% to -77% of their chronological
age. These children in general
were more mildly_- handicapped and
quite able of. performing the lev-
el 2 task without as stance (ie.
minimal positioning/adaptive
equipment). Table 3 represents a
lower functioning group. Their
ELAP scores were significantly

lower, showing_ functioning levels
from 5% to 15% of their chron-
ological age. In general_, the
children in table 3 were multi-
handicpped including severely
motorically handicapped and sen-
sory impaired. They required a
great deal of teaching and as-
sistance (Pag-
itioning/adaptiveegOi et, pro=
mpting) to perform the task at
this level.

Of the 5 mildly handicapped
: children represented in table 2,
two of them met a criterion of
respondingin 5 seconds or less
80% of the time over 3 or 4 ses-
sions: Two other children are
very close to that criterion but
are showing a deterioration of.
response time. The fifth child,:
although never close to 'criter-
ion; shows this same deteriorat-
ion of .response. In all cases}
the researchers immediately noted
that the 5 children in Table 2
apparently understood th task but
with _the last three children,
interest was lost and other as-
petts of th testing environment
became more attractive (ex. knobs
on the TV4 other people_present).
It 'was concluded_that if the pro-
gram was more-highly motivating,
they too would reach criterion
rapidly.

The 5 mbltihaedicapped child-
ren represented on table 3 depict
clearly different results. The
two that reaChed_ criterion were
the first two subjects-and took
part in the initial pilot work.
Their scores are comparable to
the others because the computer
program and testing situations
were essentially the same. How-
ever, no ELAP scores were col-
lected for them. Their level 2
results are similar to those of
the_ _more mildly handicapped
Children on table 2. However4
each of these, wo subjects were
severely limited due to their
multiple handicaps unlike thtise
in table _2. The other three
children have not come close to
criterion yet. Subjectively, the:
researchers have ;noted that on
most trials they appear to make
the effort and Show an under-
standing for the task but are
unable to per!';o to criterion.
This raises questions about ex-
pected levels of performance and
what response tiniemight-be con-
sidered a functional ene for the
severely multihandicapped child,
as- -well as the ability of the
level _1 assessment to address
optimal positioning and switch.



Table_A compares_ the ELAP
scores of the -two subjects that
have net criterion and the two
that have come the closest from
Table 2. This comparison is the
first attempt to look at the Mbt-
or, language and cognitive levels
of successful children toident-
ify parameters for-success; Four
subjects is clearly not enough to
make statements about predictors
bf success but this is a begin-
ning; The next stage of the re-
search project will evaluate ap-
proximately BO subjects at this
level.

Only one subject to be tested
on level 2 has advanced- to level
3 of the program' (teaching the
concept of making a choice). Tab-
le 5 shows results on level 2 and
table 6, his progress on level_3;
A clear trend toward responding
With faster more consistent re-
sponses in making a choice be-
tween two toyS is seen; Anecdotal
observations of the researcher
note a coinciding understanding
of the concept of the scanning
indicator and-making the choice
via the switch; Since it is not
possible to measure the correct-
ness of choices when given a free
choice, the child's:accuracy_ of
choosing_ is not -being reported;
It is interesting to note that
even though the child reached a

more strigent criterion for re-
sponse _time_in_level_2; the e-
sponse time in level 3 is slower.
No criterion was set at this lev-
els even though it was monitored-
Free Choice_ decisions also did
not bave a time restraint attach-

ed and therefore were not being
measured. The increased response',
time is attributed to the mental
process of decisionmaking .and
the amount of time involves; for
the indicitor to scan the two
choices. The objective at level 3
then is not the response t'ure,

but rathr the_trendto improve
it, SheWing the child's better
understanding of the concept and
functional use of making choices.,

.DISCUSSION.

_The research conducted thus
far has begun to answer some bas-
ic_questions about the ability of -

infants- and toddlers to interact
with microcomputers. It appears
that they undgisland the cau-_
se/effect relationship between
the compUter screen and _their
switch. It also appears that the=
it xesponse time can become ad--;;

equate and conskstant within a
-very short periOd Of time.

The question of what is an
appropriate response'time needs,
re-evaluation after looking at
the two distinct groups of hand-
icap d child ran -used in this

y. Sobjectivel t has been
ted that the lower ti

g appearappear to understa the
-cause/effect relationship which

is the prerequisite for using a
computer _system_to functionally
control the- environment: However
the data also indicates that
these children may never reach
preset__ criterion_ of five second
response times._The_appropriate-
ness of the criterion must be
evaluated before decidingwhether
the lower functioning group can
benefit from th computer system;

The major'cOntinuing question
of level 2-is-the identification
of success indicators or paramet-
ers using developmental levels or
scores from the ELAP, This quest-
ion will be analyzed more _coat,'
pletely_when_more_subject data_is
available. Once identified the
parameters will be used to help
select individuals to continue
through level4Bof the program;

IMPLICATIONS FOR FURTHER RESEARCH

The_research_design and re-
SUltS discussed in the previous
sections of this paper represent
only the beginning stages of the
technology applications research
planned. 1 and 2 -data; when
evaluated for approximately BO
children, should_provide indicat-
ors_as to which_ muIti,handicapped
children will benefit most from
this type of training.

Levels -3 8_of the project
will provide a_systematic train-
ing approach to teach develop-
mentally young children-to ef-
fectively utilize mic °computer
technology -to interact with their
environment. technology- in-
volved inclOdee use of,-an Apple
II plus microcomputer, voice.syn-
thesizer, environmental control
mechanism__(BSB x-10 Controller)
and rbbotics (Heath 1 Hero-1).
These ..660bined technologies will
be programmed so that the child
will be al:ileac select -_options
from a_"menu." The selection_ of
an option will then be translat-
edinto an interaction with the
child's environment in a
preprogrammed format one or
mere of these technologies,.

When a child reaches loviel 8,
s/he will be able_to select:from
a variety_of categories - robot,
communications, ' environmental

control. From these categoris
additional choices Will be avail-_
able_ (ie._robot to get X toy or
robot'get teacher).

The general purpose of the
project is o apply commercially
available echnology that is re-
latively expensive to the
learning eeds of 'developmentally
young ha icapped-children. Tech-
nology cowing at an almost
UnCOMOr nSible pace, hit the
technology nad-need are both pre-
sent now_and_the wait for "some-
thing better" may_never_end. The
ibbibt which is being utilized in
'the project was not available 6

1!>- months ago. It may well make some

of the hardware obsolete almost
before the project starts. ThiS
robot can "see," "hear," move
about, manipulate objects and
turn off and on switches. Thus,
it may have alrady removed the
necessity of an environmental
controller and voice synthesis
communication. What has NOT
changed though, is the need 76
systematically train handicapped
individuals to utilize technology
that can benefit them.

Systematic training can be
done in such a manner that the
technology and/or application can
change while the "format and in-
teraction mechanism" between the
handicapped individual and the
technology remains the same. If
one thinks of one of the major
problems for training severely
and profoundly handicapped -
training the handicapped person
to generalize from one situation
to another - the potential is
there for developing a constant
format for enabling an individual
to make choices while others'
"pregrramming" the technology to
generalize or adapt to different
environments.

It is hoped that the capabil-
ities of microcomputer srtem5 to
extend environmental interactions
to infants of limited motorabil=
ities will provid them with the
consistent control of their en-
vironment necessary for normal
concept development. This in turn
Should affect the language de-
velopment, self-concept develop-
ment, ability to Communicate and
their social interactions. By
developing these skills at normal.
developmental ages it is hoped
that seCondary'handicaps will be
.prevented. As their skills ad-
vance, the technology can advance
with them, always giving them
appropriate opportunities for
interaction and communication.
Ultimately, they will have the
ability to reach outside their
immediate environment by using
telecbmmunication networks. This
will enable them to transmit in-
formation or communicate with
others through telephone \and
television lines. -

The findings of research
should impact other populationd
of of handicapped individuals in
addition to physically handicap-
ped. It can have direct applicat-
ion to all individuals who have a
mental age in the range of 0
through 30-months, as studied in
this project. Mentally handicap-
ped individuals whd'have addit=
ional physical handicaps should
also be able to utilize a similar
approach Regardless Of Their Age.
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OBJECTIVE RESPONSE CUE

TABLE 1

DIAGRAM VARIABLESSCREEN
-1 assess needs N/A N/A position:

switch
program needs

establish
cause/effect
relationship

voice
"press the
switch"

-- ,...- -...

e \-
a

/
)N. _j I\

.. - .

response time
average time

3

A

teach concept
of making
choices

teacher aSkS
"which do you
want to play
with?",;

, monitor re-
- spouse times

frequency Of
choices

......

'
-- ,-

4 st.lect between
2 options of
abstract plc-
tures

.

voice/teacher
"find
Picture"
pins visual cue

---

-;

.

-

..-- .
=.z:- response time

n0. correct

-

\

select between
2 optionE of
abstract pie-
tunes-

vbice/teacher
"find
picture"

::--- , I

i response time
- no. correct

,
f ...::. '''-'. i. '" . ' *:;;- ,t ; .37

6

- _

select between
4 options of
abstract plc-
tures

voice/teacher
"find
Picture"

.

t

response time
no. correct -:

.:;73,17 -
- ' : . r1:°? =..

' .i.:--- ,

---

AMP

.,

select between
4 options of
environmental
controls-

, ..

Teacher asks
"what do you
want

I
to do?"

.
.

-
' ',,

PI

-,-,!:.,,.

response time
, , frequency of

responses

8 select between
4 main cote-
gories to find
new 'pages' of
choices

teacher asks
"what do you
want to do?"

-

MI

A.-- monitor re-
sponse times ,

frequency of
- responses

:,'.1;14,4;' '-'' 1-1''''1";--.



I

I
I
M
M
E
M
M
M
E
N
S
I
M

IM
M

O
 I

m
o

an
na

m
an

iz
ni

i
I
N
O
M
O
M
M
O
N
g
d

o
r
m
m
o
m
m
o
m
o
n

N
M
E
M
M
E
M
M
W
M
d

.
I

I
I

I

M
M
E
N
M
E
M
E
M
E
R
M
E

1
1
1
1
1
1
1
1
1
0
1
1
i
=
a
1
1
4
1
1
1
i
i
M

11
11

11
11

11
1P

ni
im

id
el

11
10

11
1M

i1
11

I1
1M

11
IN

11
11

11
11

11
11

1M
M

O
N

in
ig

nI
O

M
M

E
SM

I*
IM

!!
!=

id
lI

M
M

O
O
i
M
M
O
M
M
I
N
O
M
M
E
H

l
i
N
O
M
M
O
O
M
M
O
N
N

I
M
A
M
M
O
M
M
O
M
M

I
F
A
M
M
O
M
O
M
M
O
N
N

IL
IN

O
R

M
IS

E
N

II
M

O
11

! I
11

1N
I1

1I
1 

11
11

11
11

11
11

11
11

11
11

fi
n1

1
II

 i

.
.

.

E
M
M
A
I
M
M
E
N
N
O

i
N
N
1
1
5
1
1
1
1

_

11
11

11
11

11
11

11
11

I
I
M
I
N
O
M
I

an
ds

am
in

n
o
u
n
i
m
I
N
E

M
M
O
O
O
M
M
O
N
O
_

1
1
1
1
1
1
1
:
T
I
M
I
I
I
-

J
I
M
P
T
I
l
d
d
I
N

O
O
M
O
M
E
M

0
1
1
0
1
1
2
1

r
a
m
m
e
n

M
M
O
I
O
N
M
E
N
I

O
P
W
O
M
M
M
E
M

M
M
O
M
M
O
M
N

N
R
E
M
O
M
M

W
E
I
N
U
O
I
N
-

m
i
l
l
i
=
n
m
i
u
m

R
W
I
T
Z
T
o
m
m
i
n

M
M
U
M
M
I
N

M
M
O
O
M
M
O
N

1 
IM

M
U

E
S=

_

M
M
M
I
I
M
M
O
N

IO
N

N
IM

M
E

N
M
O
N
M
P
A
N
I
M

om
m

ai
lli

m
m

oo
rn

al
l

M
I
N
U
M
N
I
N

M
al

la
llI

M
E

M
II

W
I
M
M
I
N
I
M
I
N

p
l
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0

r
4
0
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

11
 1

11
11

11
11

11
11

11
11

11
1

M
O

N
E

M
E

M
E

M
M

E
lA

M
M

IN
IM

M
IN

G
01

11
11

11
11

11
11

11
11

11
11

11
12

11
10

.1
11

11
11

11
11

iii
i

M
I
C
A
M
M
I
n
i
n
s

0
5
/
1
1
1
1
1
1
1
1
1
1
1
1
1
m
u
 
1
1
1
1
1

11
11

11
11

11
11

11
11

11
11

11
11

11
11

R
E

M
IE

M
E

11
11

11
11

11
1

ni
iii

11
11

11
11

11
11

11
M

II
IM

IN
E

11
11

11
1

11
11

11
11

11
11

13
11

da
lla

ila
ill

Ia
13

11
11

11
11

11
11

11
11

11
! 

1s
i1

11
 N

II
II

II
II

IN
C

ia
lll

11
11

1F
M

II
II

iii
11

10
11

11
11

11
as

M
al

le
ol

la
ni

al
la

M
M
I
N
M
O
M

E
N

M
M
O
R
R
N
a
m
m
i
n

M
M
U
U
M
W
N
I
E
R

1
1
1
1
1
1
1
1
5
1
1
1
1
1
t
k
i
n
t
i
l

I
I
M
M
I
1
1
1
1
2
1
1
1

V

11
11

11
11

11
11

11
11

M
a

11
10

11
11

11
11

1
M

N
IR

E
IM

M
I 

11
11

11
11

11
1

11
11

11
11

11
11

11
1Z

14
11

1
M
U
M
 
N
M

O
N
O
M
M
I
N
 
1

1
0
1
1
1
1
1
1

O
n

E
M

IN
I1

11
11

11
19

.1
11

M
IN

N
 0

 a
 M

O
W

E
R

11
11

11
F;

i1
11

11
11

11
11

11
O

PP
:id

lO
M

M
IM

E
R

II
I

sl
iZ

' M
U

N
N

 E
IS

A
 1

1 
1

M
E
N
A
M
M
M
E
M
U

1
1
1
1
1
1
1
1

11
 E

l M
IK

IS
 M

E
II

 ii
Z

R
IM

IN
N

IM
IL

IN
 I

II
M

al
lib

m
al

iZ
72

16
1M

4
M
E
M
M
M
I
I
I
M
M
U
M
I

M
E
M
M
E
M
M
W
M
M
I

M
E
M
I
I
M
M
M
W
M
M
d

M
E
M
I
I
M
M
E
S
A
M
O

11
11

11
1M

al
la

ill
 b

.1
 W

I
M

al
ill

aM
IN

E
L

M
IN

 I
I

01
11

11
11

1t
hi

ld
ni

ll
M

E
M

M
II

M
M

W
M

M
N

11
11

11
11

01
11

11
11

31
11

11
11

11
11

r1
11

11
. 1

;:n
ol

la
M

al
la

ill
ah

la
N

 M
N

11
11

11
aa

lla
W

FA
IN

II
M
M
U
M
I
N
N
O
M
M
I
O
N

N
M
E
R
M
E
M
M
U
M
N

U
M
M
E
N
N

M
O

11
11

11
11

11
11

 1
5I

 la
ill

a
M

U
M

 M
U

M
11

11
11

11
11

M
10

11
11

10
M
U
M
M
O
M
M
O
I
M
A
M
M


